Cytokine-induced beta-cell death is an important factor in the pathogenesis of type 1 diabetes mellitus (T1DM). The transcription factor NFkB plays an important role in cytokine-induced gene activation. Hence, NFKB1 is a possible candidate gene for T1DM disposition. A polymorphic (CA) dinucleotide repeat microsatellite has been identified near the NFKB1 gene. In a recent case-control study certain alleles of this NFKB1 microsatellite marker showed strong association to T1DM. The aim of our study was to investigate whether the association between the NFKB1 marker and T1DM could be confirmed in a Danish family collection. No T1DM association for any allele of the NFKB1 microsatellite marker could however be demonstrated in Danish T1DM families. In conclusion, we could not confirm the highly significant T1DM association of certain alleles of the NFKB1 marker previously reported. Genes and Immunity (2002) 
Type 1 diabetes mellitus (T1DM) is an autoimmune disease caused by destruction of pancreatic beta-cells, with both environmental and genetic factors involved. 1, 2 Several studies have shown beta-cells to be sensitive to cytokines such as interleukin-1 beta (IL-1b), tumor necrosis factor-alpha (TNF-a) and interferon-gamma (IFN-g), [3] [4] [5] and when exposed to the above-mentioned cytokines the beta-cell undergoes destruction. 3, 6 NFkB is known to regulate some of the genes involved in cytokine-induced gene activation 6 . One study has shown modifications of more than 200 genes in the beta-cell when exposed to these cytokines. 7 Several of these genes are putative targets for NFkB. 7, 8 The action of NFkB can be of pro-or anti-apoptotic character, 9 but in beta-cells the action is predominantly pro-apoptotic. 3, 7 A highly polymorphic CA-dinucleotide repeat microsatellite marker has been identified close to the NFKB1 gene, located at chromosome 4q24. 10 A recent casecontrol study demonstrated significant association to T1DM of certain alleles in a UK population. 11 Eighteen alleles were identified (A1-A18) and highly significant differences in frequency of certain alleles were found between patient and control subjects. The marker was suggested to have a regulatory influence on the NFKB1 gene.
11
Because of these highly significant results in a UK population, we decided to investigate this polymorphism in a Danish T1DM family collection.
We identified 13 alleles ranging from 122 to 146 bp corresponding to 15-27 CA-repeats, whereas 18 alleles (A1-A18) were identified in the UK population ranging from 120 to 150 bp 11 . The original report of this CArepeat polymorphism 10 also identified 13 alleles but the Allele sizes and repeat-numbers were verified by sequencing using Big-Dye Terminator kit version 3 (Applied Biosystems, Foster City, CA, USA) on ABI prism 31001, the following primers, 5 0 CAGCAAAGAGTGTTTGGCTTTAA3 0 and 5 0 AACTCTGGCT CATCAGCTTGA3 0 ; were used. The lengths of the identified alleles were between 122 and 146 bp exact sizes of these alleles were not reported. We verified the exact number of tandem repeats and their correlation to allele size by sequencing. The distribution of alleles among the 229 Danish probands are shown in Table 1 . The 13 alleles identified in the Danish collection were also found in the UK material, whereas the four longest alleles (148-154 bp) and the shortest (120 bp) in the UK study were not identified in the Danish population. In addition, the allele distribution of the observed alleles in the two populations were different. The Danish proband population is in Hardy-Weinberg equilibrium.
The allelic transmission patterns from heterozygous parents to affected and unaffected offspring were evaluated by means of the transmission disequilibrium test (TDT). 12 No T1DM association of any allele of the NFKB1 microsatellite marker was found (n ¼ 440 transmissions), since random transmissions of all alleles were demonstrated to both affected and unaffected offspring ( Table 2) .
As seen sometimes in genetic studies, different results may occur between different populations, even among Caucasians, and divergence between a case-control study and a family-based study for the same marker may also occur. Genetic heterogeneity between populations may be part of the explanation, but sample size is also an important issue. 13 However in general, familybased studies are considered much more powerful than case-control studies. 14 Ota et al 10 identified a human genomic clone from a PAC-library containing the NFKB1 gene. They identified a fragment 3 0 to the gene containing the polymorphic CA-repeat examined here, using the exact same primers as also used in the UK study. 10, 11 Radiation hybrid mapping linked the microsatellite marker to NFKB1 with a LOD score of 6.30. 10 Interestingly, the exact position of the CA-repeat in GenBank is 14 kb 3 0 to the NFKB1 gene, whereas it is located only 400 bp 3 0 to another gene, mannosidase beta A, lysosomal (MANBA). This might question the value of this microsatellite as a marker for NFKB1 and also the proposed regulatory influence on the NFKB1 gene. In conclusion, we were not able to confirm the T1DM association of the NFKB1 microsatellite marker previously reported. 11 Differences in allele distribution between the Danish family collection and the previously tested UK population were observed and several of the UK alleles were not found in the Danish family collection (A1 and A15-A18). DNA from 236 Danish T1DM families (993 individuals) were used, median age at onset of probands was 9 years (0-29 years). All individuals were genotyped for the NFKB1 marker. PCR amplification was performed using the following primers, Hex-5 0 CTTCAGTATCTAAGAGTATCCT3 0 and 5 0 CAAGTAAGACTCTACGGAGTC3 0 (the forward primer fluorescently labeled by Hex) in a volume of 20 ml, containing 12.5 ng genomic DNA as template, 1 mm of each primer, 50 mm dNTP, 1.5 mM MgCl 2 and 0.5 unit TaqGold polymerase in 1 Â PCR buffer (Applied Biosystems). Cycle conditions were 951 for 5 min, then 16 cycles of 951 for 30 s, 66-501 for 30 s, 721 for 30 s, followed by 22 cycles of 951 for 30 s, 501 for 30 s, 721 for 30 s, with a final extension step of 721 for 10 min in a PE9700 Thermal cycler (Applied Biosystems). Subsequently, PCR products were analyzed on automated DNA sequencing equipment (ABI prism 310 or 3100). Collection of data and allele-calling were done using the software programs GeneScan, GenoTyper and GeneMapper, followed by TDT analysis. 12 Characterization of NFkB T Gylvin et al
